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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gallium nitride 
semiconductor laser equipped with a resonator mirror 
with satisfactory facial precision and parallelization. 



SOLUTION: A buffer layer 602 and a contact layer 603 
made of gallium nitride are formed on a sapphire (0001) 
face substrate 101 by an MOVPE method, and a nitride 
silicon mask 102 is formed on the surface. The nitride 
silicon mask 102 is provided with a rectangular opening 
having a long side in the [1 1-20] directoin and a short 
side in the [1-100] direction of the gallium nitride. A 
gallium nitride system semiconductor layer 104 is formed 
at the opening by using the MOVPE method, and a (1 1- 
20) face on the side face is used as a resonator edge 
face 103. 
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B£*«»S 7 — ^ LTfiJJfl LTl/^o 
[0 0 3 7] *3l*«3tC*51,vt\ i4l:/TS^tSfc 

^y^^^Bi 04^ y ^.acd (11- 

2 0) arcfflW Ui»&*\ «Ell»l»Blgl&El5{;:^i\ 
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-f KS6 0 6, ff S 2 5 k<DT^ V—Zf(D I ru. 2 G a 
0. 8 NtT-#r®^f ^ 5 0 A<DT> Y—-7<D I no. os 
Ga,,„N»ii^45 2 6j^<^fi*^-#F#fi§ 
^1416 0 7, ^^'>!>A*SjSaDSJxfcffS 2 0 O A 
<7)piAlo.2Gao. 8 N|6 0 8 N ^ # J*i£WM 

6 11 ^fj^So 

[0 0 3 8] ^H^JtCjoVNT^, ^MO 2fiSlb 

#y [1 1-20] *ifiiicftv^fi*-?K<DHpSp*' 
y ^^^R^flcJH 1 0 4<n (1 1-20) ffi^^wtt 

[0 0 3 9] ^S«MKS 103^S EMl§ Lfc <t ^ 

[0 0 4 0] &$£VM<DMktf V Z^lx—^teXTf^ft 
JBt^rffitt, ±5ELfcj|ll6«l3fcv^LjlJfi«3^*Six 

gg L T tt, 3l«#'J l * ^ L UttM 3 m S J: 5 4 
(0 0 0 1) ffi-Cfc 3 x (11-2 0) It 

fcfti\, Sfcfc, *7r-f r*«<o*ffiffi*ffllc:B8Lr 
13, >&-f LtJKttt^ (0001) B*fc«: (11-2 
0) B"C?*>6^Htt3fc<, (0001) B^fcte (1 1 
-2 0) BirJfci-ft^s^g^rtoB^fetttffii^ 

f^lftef Lt)M(Cg»y [11-20]^ 

^ [1-100] ^ift-cfcSiK*ttft< > Sffc#y 

CO [1 1-20] *r6]*^« [1 1-20] jjfak<D/£ 
[0 04 1] 

5 0 

[0 0 4 2] ^/c. ifjciixtf, * 

mm<D%mvzmkjj v &j»%k¥m»m<D ( 1 1-20) 
^ e ^ * v- s -fr « ^(o^mxwm £ ^ r. t ^ 

[0 0 4 3] ^fc, *38W^^9W*U— -tf^Siag^ffitc 
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[14] *&m<Dmktfy vj*7fr\s— ?<Dmm*7Firm 
[in 5] *mw<Dmik#v v^^-^commz^-tm 

*ttl»BBia-C«)5. 
[H6] ^S«(7)^ B B s^cS^^dJ: 9 (0 0 0 1) S 

[El 7 ] f**a*o«*fi8ft*8fetcJ; 0 (11-20) 
[»WRW 
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ioi f7 7 ^r (oooi) ®g« 

1 0 2 S{fc£3RBi 

i o 3 omnium 

i o 4 afls^fy *i^¥awWB 

201 ninwy^^f 

4 0 5 n MA 1 o . 1 5 G a . . 8 , N ? =7 y Kg 

602 v *> v7rm 

6 0 3 nfif^li ^rnV*^ hJfi 

6 0 4 nl I n 0 . i G a o . 9 Nil 

10 6 0 5 nlAlo..sGao..sN^75/KS 

6 0 6 nmrntifv v^itii'i vm 

607 I ru. 2 G a 0 . 8 N/ I n 0 . os G a 0 . 96 N^fift 

6 0 8 piA 1 o . 2 G a o . s N/§ 

6 0 9 pM&iktfV v^yttf-t K/f 

6 10 p MA 1 o . i 5 G a o . 8 5 N * 7 * K« 

611 pfl n„. 2 Gao. 6 N=>y^^ M 

6 12 p MM 

6 13 nli 
20 7 0 1 f77^7 (1 1-20) ffiSffi 

7 0 2 Sfk^y ^^|g;«f/^777l 
7 0 5 nfA 1 o 1 2 G a o . ■ 8 Nil 

707 In 0 . 2 Gao.8 N/ I no.o 5 Ga 0 . 95 N#S* 
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